This study documents a subtle and counter-intuitive interaction between operating cash flow (CFO), earnings accruals and their association with subsequent stock returns. While trading strategies based on cash flows and accruals should by their construction capture similar anomalies, we find evidence in two large stock markets (US and UK) that they appear distinct, and that returns to accruals and cash flow strategies are strongly negatively correlated. We provide evidence that the presence and behaviour of negative cash flow firms that also have negative accruals (financially distressed firms) is a key driver of the asymmetric performance of accruals and CFO based strategies. Given the highly speculative nature of investment in those firms, we find investor sentiment to be an important determinant of the stock market performance of financially distressed firms. When sentiment is high, investors seem too optimistic about the future prospects of financially distressed firms. In contrast, when sentiment is low, investors appear too pessimistic. We find that strategies based on accruals (cash flow) perform particularly well (poorly) during high sentiment periods and particularly poorly (well) during low sentiment periods because of their asymmetric loadings to financially distressed securities. In other words, the accruals (CFO) based strategy is long (short) sentiment and offers little (some) safety to investors at critical times. We argue that our results are of relevance to both academics and practitioners. We highlight the relationship between the pricing of cash flow and accruals from a perspective that differs from previous studies and as a result we make a significant contribution to our understanding of both anomalies as well as the dynamics between them. We also contribute to the literature on investor sentiment that has been recently popular within the academic press, and offer some significant insights to practitioners interested in timing the performance of both strategies.
Introduction
Since Sloan's (1996) seminal paper, much has been done on re-examining the negative relationship between future returns and accruals. However, one area that has until recently received little attention is the relationship between strategies based on the accruals and cash flow components of earnings. Conventional wisdom and prior research (see Dechow, 1994) suggests that the two components are strongly negatively correlated since accruals are seen as a generally accepted mechanism used by reporting firms to smooth out noisy fluctuations in earnings caused by the timing and matching problems of realised cash flow. Hence, it is typically assumed that a strategy based on cash flow from operations (hereafter CFO), whereby high CFO firms are bought and low CFO firms are sold, should be strongly positively correlated and produce similar return patterns to an accruals based strategy that buys low accruals firms and sells high accruals firms.
Recent findings in the literature however cast doubt on these assertions. Desai et al (2004) , Yu (2005) , Livnat and Santicchia (2006) and Livnat and Lopez-Espinosa (2008) all find that after controlling for cash flow, the negative relationship between accruals and future returns either vanishes or is significantly reduced. One noticeable exception is the study by Chen and Thomas (2006) where abnormal accruals are shown to predict returns even after controlling for cash flow. Barone and Magilke (2006) add to these differences by pointing out that sophisticated and unsophisticated investors price the cash flow and accruals components of earnings differently. Furthermore, in addition to pointing out the varying sensitivity the two trading strategies have to outliers, Kraft et al (2004) document that the composition of firms in the extreme deciles formed by ranking on accruals tends to be markedly different from one based on cash flow rankings. In particular, they show that low cash flow firms tend to be found in both high and low accruals portfolios. This recent evidence suggests that despite the strong negative correlation between accruals and cash flow documented in previous studies, this correlation is far from perfect and substantial differences may exist between strategies that are based on these two items.
It is this possibility and the lack of empirical evidence on the issue that motivates our analysis. In this study, we add to the burgeoning literature on the difference between the accruals and cash flow anomalies by explicitly investigating their relationship in two large stock markets, the US and the UK, over a substantial time period, from June 1989 to August 2008. We start by documenting, as in previous studies, a negative correlation between accruals and cash flow in the cross-section of firms. Despite this, one of the main contributions of this study is that it reports, to our knowledge for the first time, that the performance of a strategy that takes a long (short) position in high (low) cash flow firms is negatively correlated with a strategy that takes a long (short) position in firms that report low (high) accruals. Given that we observe accruals and cash flow to be negatively correlated in the cross-section, these two strategies should on casual consideration yield returns that are positively correlated. While at first these results appear at odds with expectations, this study attempts to provide an explanation for this empirical finding that is observed pervasively in both markets. As in Kraft et al (2004) , we find that a significant proportion of negative cash flow firms exist in both high and low accruals deciles.
Although the presence of negative cash flow in the high accruals decile is expected, the presence of a large proportion of negative cash flow firms in the low accruals decile is surprising. In fact, this study provides evidence that the presence and behaviour of negative cash flow firms that also have negative accruals is a key driver of the asymmetric performance of accruals and CFO based strategies. When these firms perform poorly, the performance of the accruals based strategy is strong and the performance of the cash flow strategy is poor. Conversely, when they perform well, the reverse is true. We find that firms with both negative accruals and negative CFO tend to be small in size, to have experienced poor past operating performance, to have a particularly high balance sheet risk as evidenced by low Altman's Z scores as well as high estimates of default likelihood. For all these reasons, we refer to these firms as financially distressed securities.
Finally, in an attempt to better understand the behaviour of financially distressed firms and in turn the dynamic properties of accruals and CFO based anomalies, we investigate the relationship between the performance of these firms and investor sentiment. Investment in financially distressed firms is expected to be highly speculative in nature so that investor sentiment should play an important role in explaining their stock market performance (see Baker and Wurgler, 2006) . Using readily available proxies of investor sentiment we construct a sentiment index which we find to be strongly associated with the market performance of this group of firms. In particular, we show that when sentiment is high, investors seem too optimistic about the future prospects of financially distressed firms. In contrast, when sentiment is low, investors appear too pessimistic. Because of the asymmetric loadings of the accruals and CFO based strategies to financially distressed firms we find that strategies based on accruals (cash flow) perform particularly well (poorly) during high sentiment periods and particularly poorly (well) during low sentiment periods. These results for the accruals based strategy along with the previous findings that this strategy has a positive exposure to financially distressed firms cast some serious doubts to the widely held view in the investment community that accruals measure earnings quality and might offer some protection to investors during turbulent times.
The remainder of the paper is organised as follows. Section 2 provides a review of the literature relating to the material considered in this study. Data, variables and research design are discussed in section 3; section 4 reports the results and findings. Finally, section 5 concludes this study.
Literature Review
In his seminal paper, Sloan (1996) demonstrates that investors fixate on total income numbers and fail to correctly appreciate the varying degrees of persistence of the cash flow and accruals components of earnings. In particular, accruals are shown to exhibit lower persistence than cash flow and a hedge strategy that buys firms with low accruals and sells firms with high accruals earns significant abnormal returns in the year following portfolio formation. The author attributes the lower persistence of accruals to their greater subjectivity since management has some discretion over their recognition. Nevertheless, the use of accruals is allowed so that earnings better reflect firm performance. This is because accruals can be used to smooth out temporary fluctuations in cash flow. A consequence of this is that the overwhelming empirical evidence shows accruals and cash flow to be strongly negatively correlated (for some US evidence see amongst others Dechow, 1994 , Sloan, 1996 , Barth et al , 2001 ; for some recent international evidence see Pincus, Rajgopal and Venkatachalam, 2007 and Leippold and Lohre, 2007) . Because of this negative relationship, it is typically assumed that a strategy based on cash flow (buying high and selling low) should be highly positively correlated and produce similar return profiles to one based on accruals.
Recent studies, however, cast doubt on these assumptions. Kraft et al (2004 Kraft et al ( , 2006 show that the findings of positive returns to accruals based trading strategies are sensitive to the inclusion of extreme performers and vanish once these firms are excluded. However, the reverse is true for a cash flow based strategy and returns are shown to increase once extreme performers are deleted. Furthermore, the authors point out that low operating cash flow firms tend to be associated not only with high accruals but also low accruals firms.
They advocate two primary reasons for why this may occur. On the one hand, firms with negative cash flow may be investing in working capital to sustain growth opportunities or experiencing a sudden decline in demand, with both scenarios leading to positive accruals.
On the other hand, firms with negative cash flow might be in distress and more likely to liquidate working capital to generate the needed cash, which would lead to low accruals.
Interestingly, the authors find that the low cash flow firms in high and low accruals groupings are typically poorly performing and not firms experiencing negative cash flow due to high growth. Desai et al (2004) find that the predictive power of accruals is subsumed by that of cash flow and conclude that the correlation between cash flow and accruals is sufficient to eliminate accruals as a predictor of future returns. Yu (2005) points out that excluding cash flow from a model linking future returns with accruals creates an omitted variable problem.
In line with Desai et al (2004) he also demonstrates that after including cash flow the significant negative relationship between future returns and accruals vanishes.
Livnat and Santicchia (2006) test the accruals anomaly using quarterly data and find similar results to those at the annual frequency. Namely, companies with high (low) quarterly accruals have low (high) abnormal returns in subsequent quarters. In line with the findings above, they also demonstrate that the relation between future returns and cash flow is stronger than that between accruals and future returns. Interestingly, we note that the authors exclude firms with both negative cash flow and negative accruals from their analysis. They do that to magnify the results of the accruals anomaly since they argue these firms are likely to experience greater accruals persistence. Although we do not test explicitly the persistence of the accruals component of firms with negative cash flow and negative accruals, we will show later in this study some evidence that the presence and behaviour of these firms is a key driver of the asymmetric performance of accruals and cash flow based strategies.
In a related study, Livnat and Lopez-Espinosa (2008) find that quarterly accruals are not significantly related to future returns once cash flow is controlled for. They also show industry specific results that are consistent with results for the entire population. They conclude that investors should focus on the cash flow component of earnings rather than accruals. One noticeable exception to these findings is the study by Chen and Thomas (2006) who find that abnormal accruals estimated using a variety of formulations appear to forecast future returns even after controlling for cash flow-to-price. Barone and Magilke (2006) add to these differences by re-examining the naïve-investor hypothesis in the context of both accruals and cash flow mispricing. As in Sloan (1996),
they are able to demonstrate that accruals are significantly negatively related with future returns. However, once they control for the cash flow component of earnings they find that the evidence on accruals disappears. They also show that the degree of investor sophistication is differently related to the pricing of accruals and cash flow. While firms with low levels of institutional ownership (a proxy for investor sophistication) are found to have their accruals correctly priced but their cash flow component of earnings mispriced;
firms with high levels of institutional ownership tend to have their cash flow priced accurately but the persistence of their accruals misestimated.
All in all, these results suggest that despite the strong negative correlation between accruals and cash flow reported in previous studies, the two components are not perfectly correlated so that considerable differences may exist between strategies based on accruals and cash flow. It is this possibility and the lack of empirical evidence on this issue that motivates our analysis. Specifically, we intend to add to the expanding literature on the difference between the accruals and cash flow anomalies by investigating explicitly their relationship in two large stock markets, the US and the UK over a substantial period of time exceeding 19 years.
Data Sources, Research Design and Descriptive Statistics

Data Sources and Research Design
The study focuses on exchange listed firms based in the US and the UK equity markets with financial statement and returns data covering the period from June 1989 to August 2008. For US firms, the sample consists of exchange listed companies belonging to the Russell 3000 index which comprises of the 3000 largest and most investible US companies.
Similarly, for UK firms, the sample consists of companies belonging to the FTSE All Share index. The use of such well known indices ensures that we do not need to make any unrealistic assumptions regarding the accessibility of the data to investors. Finally, we source financial statement data from the Worldscope database and stock return data from the Factset Price database.
We attempt to mitigate several research design issues documented by Kraft et al (2006) that often plague accruals based studies. To avoid a sample selection bias, we base our trading strategies on index listings at the times when our trading strategies would have been implemented. Specifically, at the time of portfolio formation, we consider only those stocks that have been in the index over the previous twelve months and we exclude those stocks that have not yet entered the index. Secondly, to avoid survivorship bias, when a firm delists we assume a delisting return of -100%. We note however that our results are insensitive to either eliminating these securities from our sample or setting their returns to
zero. Finally, we tested the robustness of our analysis to the presence of outlying observations in the distribution of stock returns. In particular, we excluded returns in excess of 500% per month. Our results proved to be robust to such outlier removal.
The two variables of interest in our study are accruals and operating cash flow (CFO).
We define CFO as the firm's operating cash flow minus the cash portion of extraordinary items. We compute accruals as the difference between net income before extraordinary items and CFO. Collins and Hibrar (2002) point out that the use of balance sheet data can introduce errors in the measurement of accruals due to non-articulation events such as merger and acquisitions. For this reason, we source our variables from the cash flow statement account. We deflate each component by average total assets and truncate outlying observations at the 1% level. Finally, to avoid a look-ahead bias, we assume respectively for the US and the UK a four months lag and a six months lag between the fiscal year-end and the time the annual report is issued.
1 , 2 , 3
1 We tested the robustness of our results to using a balance sheet measure of accruals more in line with previous studies and defined as the change in non-cash working capital. Results using this metric are qualitatively the same to those presented in this paper. 2 In line with previous accruals studies we tested the robustness of our results to excluding firms from the financial sector. However, doing so does not affect the nature of our findings and we decided to report in this study results based the whole universe of stocks. 3 Our results are robust to excluding small firms with total assets of less than 10 million USD. Following Altman (1968) , we define the Z score as the composite score of 5 ratios: 
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Over the period of our study we show in Table 1A that firms from the Russell 3000 (US) had much lower average profitability than firms from the FTSE All Share (UK). The ROA for US firms is 0.9% while it is equal to 7.3% in the UK. Also, the ROE of US firms is negative and averages -9.5% over the period of the study while it is positive and reaches 7.2% in the UK. Still further, we find the profit margin of US firms (-15.8%) to be much lower than that of their UK counterparts (18.3%). Two other noteworthy characteristics of our US and UK samples are that while both markets have similar levels of CFO (US: 6.0%; UK: 7.4%), the average level of accruals is much lower in the US (-5.1%) than in the UK (0.0%). 
4.
Discussion of Results
Exposure Analysis of Accruals and Cash Flow Portfolios
To better understand the pattern and relationship between accruals and CFO, Table 3 provides statistics on the characteristics of decile portfolios formed by ranking firms on the magnitude of their accruals and cash flow. In line with the correlation analysis of Table 2 we show that high accruals deciles (decile 10) are typically associated with lower cash flow (-2.1% for the US and 2.6% for the UK) than low accruals deciles (decile 1) (4.3% for the US and 10.8% for the UK). Similarly, we find that high CFO deciles tend to be associated with lower accruals (-11.1% for the US and -4.6% for the UK) than low CFO deciles (-6.1% for the US and 2.5% for the UK). These differences between the top and bottom deciles are all significant at conventional statistical significance levels.
[TABLE 3 ABOUT HERE]
In Table 4A we present statistics on the performance of strategies based on accruals and cash flow in the US and the UK. The accruals based hedge strategy takes a long position in firms with the lowest accruals (decile 1 portfolio) and takes a short position in firms with the highest accruals (decile 10 portfolio). For the CFO based hedge strategy, a long position is taken in firms with the highest CFO (decile 10 portfolio) and a short position is taken in firms with the lowest CFO (decile 1 portfolio). We assess the performance of theses strategies based on a raw and an abnormal monthly return basis. To compute the abnormal returns of the accruals and CFO strategies, we characteristic-match each month the firms in these strategies to a portfolio of firms that fall in the same size (market capitalisation), book-to-price and momentum (measured over months [-12; -2]) terciles. The difference between the security return and the equally weighted return of the characteristic-matched portfolio is our measure of abnormal return for that firm (see amongst others Lyon, Barber and Tsai, 1999) . In the US, we document a lower abnormal spread return for the accruals based strategy than the one documented by Sloan (1996) in his earlier sample. In his study, Sloan (1996) finds an average annual size adjusted spread return of 10% whereas here the annualised abnormal return falls to 7.6% (0.631% per month). The return of the accruals strategy is slightly lower in the UK falling to 5.9% on an annualised raw basis (0.494% per month) and 6.4% annualised on an abnormal basis (0.536% per month). In this market the raw performance of the CFO based strategy compares favourably to its accruals counterpart (7.8% on an annualised basis or 0.648% per month). This is not true for the US however where we find the CFO strategy to earn an insignificant raw average return (1.8% annualised or 0.152% per month). Interestingly, although the characteristic-matching approach tends to reduce or barely affect the performance of accruals, it significantly improves that of CFO based strategies. In the US, the abnormal performance of the CFO based strategy increases to 8.8% annualised (0.735% per month). In the UK, the abnormal performance of the strategy reaches an impressive 12.7% (1.055% on a monthly basis).
[ Tables 2 and 3, then a-priori, one would expect the performance of these strategies to be positively correlated.
However, casual inspection of Figure 1 , where we plot the monthly compounded returns of the accruals and CFO based strategies, reveals some interesting and counter-intuitive patterns in their co-movement. In particular, it is apparent that in both markets over most of the period of our analysis, the two strategy returns display a strong negative correlation.
[FIGURE 1 ABOUT HERE]
The results of Table 5A shed further light on these findings. There, we regress the hedge returns of the accruals based strategy against the hedge returns of the CFO based strategy. We find that the slope coefficient on the CFO based strategy returns estimated over the entire sample is negative and significant in both markets (-0.432 for the US and -0.285 for the UK). Looking at pair-wise Pearson correlations in Table 5A provides similarly striking insights. The correlation between the two strategies is -0.772 for the US market and -0.352 for the UK market. To our knowledge, this is the first time that this negative correlation between accruals and CFO based strategies has been documented. This is counter to conventional wisdom given that prior research suggests that accruals and CFO are negatively correlated. Moreover, even though we find the negative relationship between these strategies to be particularly strong in the US, it is noticeable that the effect is also present in the UK market and serves to demonstrate the robustness of the phenomenon across regions.
[TABLE 5 ABOUT HERE]
To better understand the dynamic behaviour of these relationships we attempt to identify whether there have been any structural breaks in the relationship between accruals and CFO based strategies. We adopt the procedure developed by Perron (1998, 2003) to determine both the number and location of structural breaks in the regression coefficient of accruals based strategy returns on CFO based strategy returns 5 . The results are presented in Table 5 . It is striking to note that the independent structural break analyses performed in the US and the UK markets identify similar break points. In all periods, contrary to conventional wisdom, we find that the correlations between these strategies are either low and statistically insignificant or negative and statistically significant. We tested the robustness of our results to computing the performance of the strategies based on quintiles and terciles rankings and found no material differences with results based on deciles rankings. 5 For further details, the reader is referred to Perron (1998, 2003) . 
Conditional Correlations and Exposure Analysis
In this section we attempt to identify the source of the negative association between accruals and CFO based strategy returns, and in doing so reconcile this apparently counter intuitive result to the finding that accruals and cash flow strategies are typically negatively correlated.
We begin by examining in Table 6 the conditional correlation of accruals with CFO. To do this, we compute within each accruals and CFO decile the Pearson correlation of accruals with CFO. Across both markets we notice remarkably similar patterns emerging.
Ranking on accruals, we find that as expected, high accruals (decile 10) tend to be negatively correlated with CFO (-0.283 for US and -0.207 for the UK). As accruals fall, however, we find that the correlations with CFO become progressively less negative. In the lowest accruals decile for both markets we find that accruals are in fact positively correlated with CFO. For the US market the correlation with CFO in decile 1 of accruals is 0.245 and for the UK it is 0.08. The results of differential behaviour in the tails of the distribution are also quite clear when looking at the CFO deciles. We see that in both markets, the high CFO deciles are negatively correlated with accruals (-0.200 for the US and -0.098 for the UK). As CFO falls, we find the extent of the negative correlation to reduce. In the extreme tails of the distribution, for low CFO firms, we find that the correlation with accruals is no longer negative but in fact markedly positive. In decile 1 CFO, the correlation with accruals is 0.184 in the US and 0.225 for the UK.
[TABLE 6 ABOUT HERE]
The above results are counter-intuitive and at odds with the received wisdom that accruals and cash flow are negatively correlated (see amongst others Dechow, 1994 and Barth et al, 2001 ). Looking at the extreme deciles more closely, we uncover in Table 7 a U-shaped relationship between the proportion of negative cash flow firms and the level of accruals. In other words, negative cash flow firms appear to populate not only the high accruals decile but also the low accruals one. In the US market, the proportion of negative cash flow firms in the accruals decile 1 is 33.6% which is more than twice that recorded in decile 2 (15.3%). In the UK, the proportion of negative cash flow firms in the accruals decile 1 is 20.4% which again is considerably larger than that recorded in decile 2 (10.3%) 6 .
Kraft et al (2004) also find a large proportion of negative cash flow firms in both the high and low accruals deciles. Although the presence of negative cash flow firms in the high accruals decile is expected given the negative correlation between accruals and cash flow; the presence of a large proportion of negative cash flow firms in the low accruals decile is surprising. A similar relationship is found when ranking on CFO. Namely, the proportion of firms with negative accruals is, as expected, high in the high CFO decile, and tends to fall as the level of CFO decreases. However it abruptly, and counter-intuitively, rises as we reach the lowest CFO decile.
In addition to providing an explanation for the positive correlation between CFO and accruals in the lowest deciles, the behaviour of firms simultaneously experiencing negative accruals and negative cash flow might help elucidate the documented negative correlation between the accruals and cash flow strategies. Therefore, we devote the remainder of our analysis to understanding the link between the performance of this group of firms and the asymmetric performance of our accruals and cash flow strategies. We argue that this group of firms do not simply represent a set of few outlying observations but in fact constitutes an important component of the CFO and accruals strategies over the period of our study. In Table 7 we demonstrate that firms reporting both negative accruals and negative CFO represent a significant portion of our sample. For the US market, these firms correspond to almost 10% (9027 firm-year observations) of the entire universe, while for the UK they represent almost 5% (798 firm-year observations) of the entire universe. Moreover, in the US these firms account for 64.1% and 33.6% of the lowest CFO and accruals deciles respectively. In the UK they respectively represent 37.4% and 20.4% of these two deciles.
[ TABLE 7 ABOUT HERE]
Characteristics of Firms with Negative Accruals and Negative Cash Flow, and their impact on performance
In Table 1B we present summary statistics for all firms excluding negative accruals and negative CFO firms, whilst in Table 1C we present summary statistics specifically for this group of securities. One would anticipate negative accruals and negative CFO firms to display some common salient characteristics in both markets. Firms with both negative accruals and negative cash flow are likely to be in distress, liquidating working capital to generate the needed cash. They may also be more prone to engage in big bath accounting to clean up their balance sheet so that future periods can show increases in operating performance. In line with our expectations, we find that negative accruals and negative CFO firms have very low Altman Z-scores (a measure of balance sheet risk), are relatively small in size and display a poor operating performance as evidenced by low levels of ROA, ROE, TO and Profit Margin. In Figure 2 we report that firms that report negative accruals and negative CFO firms in a given year, experience particularly poor operating performance in the three years prior to reporting. Furthermore, these firms experience on average improvements in operating performance in the following three years. While it is known that firm earnings mean revert, one could argue that these results may also be related to big bath accounting. It is worth noting however that the operating performance of negative accruals and negative CFO firms remains considerably lower than that of other firms. For all these reasons, we refer to this group of firms as financially distressed securities for the remainder of this analysis. We note that Altman's Z score is an accounting based measure of financial distress and as such could display some mechanical correlation with accruals and CFO. Therefore, to check the robustness of these claims, we also present in Table 1B and C default probabilities based on Merton's (1974) option pricing model (see Vassalou and Xing, 2004 for further details). Like Altman's Z score, we are able to demonstrate that firms with both negative accruals and negative CFO display much higher default probabilities than the rest of our sample.
[FIGURE 2 ABOUT HERE]
To assess the impact of financially distressed firms on the performance of accruals and CFO based strategies, in Table 4B we replicate the performance analysis of Table 4A excluding financially distressed firms. Interestingly, we show that excluding these firms from our trading strategies barely affects their average hedge returns. In fact, if anything, their removal tends to enhance the evidence that they earn positive returns. In particular, the unadjusted mean monthly hedge return in the US for the CFO based strategy when excluding financially distressed firms becomes strongly significant (0.567%). The impact of financially distressed firms on the performance of our strategies however is subtle and reveals itself only when looking specifically at their asymmetry. We do so in Table 8 where we examine the conditional performance of accruals and CFO based strategies in periods when financially distressed firms perform well and when they perform poorly. We assess the performance of financially distressed firms in terms of the market adjusted return (above the index return) to an equally weighted portfolio of financially distressed firms. Table 8A presents the decile performance of accruals and CFO based strategies for months when the market adjusted returns to the financially distressed portfolio are negative. Table   8B presents the performance results when the monthly market adjusted returns to the financially distressed portfolio are positive. Several patterns clearly emerge across both the UK and the US markets. As expected given the asymmetric loadings of the two strategies onto negative accruals and negative cash flow firms, we find that in Table 8A when the market adjusted return to financially distressed firms is negative, the performance of the accruals based strategy is relatively poor and that of the CFO based strategy is strong. For the US (UK) the accruals based strategy generates an average monthly abnormal return of -0.556% (-0.044%), whereas the CFO based strategy generates a considerably larger monthly abnormal return of 2.965% (2.365%). Conversely, in Table 8B we find that when the market adjusted return to financially distressed firms is positive the performance of the accruals based strategy is strongly positive, whereas that of the CFO based strategy is strongly negative. For the US (UK) the accruals based strategy generates an average monthly abnormal return of 1.936% (1.221%) per month, whereas the CFO based strategy generates an abnormal return of -1.719% (-0.490%). The differences between the returns of the accruals and CFO strategies in both regimes underline the fact that firms in financial distress are an important driver of their performance. Our finding that the performance of the accruals based strategy is positively correlated with that of financially distressed securities is in line with the findings of Zach (2003), Dechow and Ge (2005) , Ng (2005) and Khan (2008) who demonstrate that the accruals based strategy has a risk exposure to financial distress. However, whether risk, or mispricing, is the explanation for the abnormal performance of the accruals strategy is a source of considerable academic debate. For instance, Hirshleifer et al (2006) argue that the accruals anomaly is not consistent with a rational risk premia explanation.
[TABLE 8 ABOUT HERE]
Finally, to further illustrate the impact of financially distressed securities on the asymmetric performance of the accruals and CFO strategies, we replicate in Table 5B the correlation analysis of Table 5A by excluding financially distressed firms from the construction of the accruals and the CFO hedge returns. The results are striking in that the correlation between the returns of the two strategies becomes markedly less negative in the US (from -0.772 to -0.096) and insignificantly different from zero. For the UK the correlation now becomes positive (from -0.352 to 0.162). Despite being positive in the UK, the correlation and the slope coefficient for the regression of the accruals hedge returns against the CFO hedge returns are still low and these findings remain at odds with those expected by conventional wisdom.
Accruals, Cash Flow and their Loadings to Fama French Factors
In an attempt to further understand the relationship between accruals and CFO based strategies we assess in this section the risk loadings of these strategies. To do this we run the following regression with the Fama French (1993) and Carhart (1997) risk factors:
The variable port R represents the return to the strategy or portfolio being tested. The
is the difference between the value-weighted market return and the riskfree rate. The variable UMD represents the return on high-momentum stocks minus the return on low-momentum stocks, where momentum is measured over months [-12, -2] .
Following Fama and French (1993) , SMB is the return on a portfolio of small minus big size stocks, and HML is the return to high minus low book-to-price firms. 7 We run the specification in equation 2 using the following sets of returns as the dependent variable in the regressions: the decile spread return of the accruals (Acc) strategy, the decile spread return of the CFO strategy, the return to a portfolio that longs the accruals strategy and shorts the CFO strategy (Acc -CFO) and the excess return (above the risk free rate) of an equally weighted portfolio of financially distressed securities. The results of the regression analysis are presented in Table 9 for both the US and the UK markets.
[TABLE 9 ABOUT HERE]
As a further testament of the difference between CFO and accruals based strategies we find in Table 9A that Furthermore, we find that for the US, the accruals based strategy loads negatively on UMD (-0.189) while the CFO based strategy loads positively on this risk factor (0.218). Again, the difference in exposure is shown to be statistically significant. In the UK the loadings of these two strategies on UMD are positive but insignificant. However, the CFO strategy loads negatively on the market excess return (-0.185) while the accruals based strategy loads positively on this factor (0.117). The difference in theses loadings is statistically significant.
To establish whether these asymmetric risk loadings alone explain the observed behaviour in strategy returns documented earlier, we plot in Figure 3 the compounded monthly residual returns from the Fama French / Carhart regression and in Table 5C we replicate the correlation analysis presented in Table 5A for residual returns. Despite having reverse exposures to some of the Fama French / Carhart risk factors, it is evident that the loadings of the two strategies do not explain away the negative correlation between them.
For instance, the correlation between the residual returns of the accruals and CFO based strategies is equal to -0.634 in the US and -0.252 in the UK, both of which are significant at conventional levels. Also, the slope of the regression line of the residual returns of the accruals based strategy against the residual returns of the CFO based strategy continues to be negative and significant, both statistically and economically, in the US and the UK markets (US: -0.993 and UK: -0.291). Another important difference between these two strategies is in terms of their respective alpha. In Table 9A we show that in the US (UK) the alpha for the accruals based strategy is a significant 0.891% (0.656%) per month while the alpha for the CFO strategy is statistically indistinguishable from zero and equal to -0.116 % (0.311%) per month. Therefore, even after controlling for risk exposures we do not find the two strategies to behave symmetrically.
[FIGURE 3 ABOUT HERE]
In Table 9A , the regression analysis for the returns of financially distressed securities demonstrates a considerable negative loading on HML and positive loading on SMB, indicating that the firms in this portfolio are typically small and poor value stocks. Also, in the US we find financially distressed firms to load negatively on UMD suggesting that these securities are past poor stock market performers. Given these findings and our earlier results that accruals load positively on financially distressed securities it is not surprising that we find that after excluding these firms in Table 9B, 
Investor Sentiment and the Performance of Accruals and Cash Flow Strategies
In an attempt to better understand the behaviour of financially distressed firms, and in turn the dynamic properties of accruals and CFO based strategies, we investigate in this section the relationship between the performance of these firms and investor sentiment.
Investments in financially distressed firms are likely to be highly speculative in nature so that, following Baker and Wurgler (2006) , we expect those firms to be particularly sensitive to sentiment. In line with these authors we anticipate that during periods of high investor sentiment the performance of financially distressed firms is good as investors are optimistic about their future prospects. In contrast, during periods of low investor sentiment the performance of these firms might be poor as investors are likely to be pessimistic about the future prospects of financially distressed firms. In turn, because of the asymmetric loadings of the accruals and CFO based strategies to financially distressed firms we would expect the CFO/accruals strategy to do relatively well/poorly during low/high sentiment periods.
[FIGURE 4 ABOUT HERE]
A number of different proxies for investor sentiment have been suggested in prior studies (see Baker and Wurgler, 2006) . In this study we focus on IPO market based proxies.
The IPO market is often viewed as being particularly sensitive to investor sentiment. We use US IPO data readily available from Jay Ritter's website to construct the sentiment proxy. Three variables are used in this study to construct the sentiment measure; the average monthly first day return, the number of IPOs each month and the percentage of suggests that IPO volume lags first day return and might therefore be less reactive to sentiment. In Figure 4 , we plot the sentiment index along with the excess return (above the risk free rate) of an equally weighted portfolio of financially distressed firms. Visual inspection suggests some relationship between the performance of these firms and sentiment in both markets.
[TABLE 10 ABOUT HERE]
To assess the impact of sentiment on the performance of our strategies, we rank each month in our sample according to its sentiment index value and take the top tercile as our high sentiment months and the bottom tercile as our low sentiment months. We then assess the performance of the strategies during these two sentiment periods separately. To compute each monthly abnormal return we follow the characteristic-matching approach of previous sections where book-to-price, size and momentum serve as our matching characteristics. Results for this analysis are presented in Table 10 . As expected we find investor sentiment to be strongly associated with the abnormal performance of financially distressed firms. Periods of high sentiment are typically associated with some good performance for financially distressed firms (US: 2.094%; UK: 1.954%). In contrast, periods of low investor sentiment are associated with poor performance (US: -2.041%; UK: -1.499%).
[FIGURE 5 ABOUT HERE]
In Figure 5 we look at the long-term performance of financially distressed securities conditional on investor sentiment. We do that in two steps as follows. Firstly, we allocate every year in our sample to a sentiment tercile based on each year's average of the monthly sentiment index values. Years with an average value that falls in the top tercile are taken as our high sentiment years, while years with an average value that falls in the bottom tercile are our low sentiment years. Secondly, we compute the average monthly abnormal (characteristic-matched) performance of financially distressed firms up to three years following the date when the firms are identified as such. If investors are too optimistic about the future prospects of financially distressed firms during high sentiment periods, the performance of these firms should be poor in the long-term as prices eventually revert to their intrinsic values. Similarly, if investors are too pessimistic during low sentiment periods, the prices of financially distressed firms might be too low so that future stock market performance might be strong. The results presented in Figure 5 provide some evidence of such investor behaviour. In both the US and the UK we find that in the year when high sentiment is recorded (year 0) the average monthly abnormal performance of distressed firms is extremely positive (2.65% for US firms and 2.35% for UK firms). In the year following high sentiment years (year 1), the monthly abnormal performance of financially distressed firms begins to markedly deteriorate (0.16% for US firms and 0.20% for UK firms) and becomes significantly negative in the year thereafter (year 2) (US: -0.77%; UK: -1.07%). In the years when low sentiment is recorded, the average monthly abnormal returns is poor in both markets (-0.61% for the US and -0.64% for the UK). In the case of the US market, we document a reversal in performance following low sentiment periods, but it happens sooner than the reversal pattern observed for the high sentiment case; in year 1 the average monthly abnormal return is a significant 0.23%. In year 2, the abnormal performance of US financially distressed firms becomes negative again and significantly so (-0.36%). In the UK no evidence of reversal is found following low sentiment periods. The monthly abnormal performance starts improving in years 1 and 2 but remains negative while insignificantly so (year 2: -0.07%; year 3: -0.28%).
Unsurprisingly, given the asymmetric exposures of accruals and CFO based strategies to financially distressed firms, we find in Table 10 accruals (cash flow) based strategies to perform well (poorly) during high sentiment periods and poorly (well) during low sentiment periods. Moreover, the differences in the abnormal performance of the accruals and CFO based strategies over the two sentiment periods are always statistically significant.
The differential abnormal performance between low and high sentiment periods for the accruals based strategy is equal to 1.683% in the US and 1.737% in the UK. For the CFO based strategy the differential performance is equal to -3.762% in the US and -1.935% in the UK. These findings for the accruals based strategy along with the earlier documented evidence that the strategy has a positive exposure to financially distressed firms are clearly at odds with the widely held view in the investment community that the accruals strategy captures earnings quality and as such offers some protection to investors during turbulent times. As expected, removing financially distressed firms considerably reduces the sensitivity of the accruals and CFO based strategies to investor sentiment. The differential performance of the accruals and CFO strategies in high and low sentiment periods is reduced from 5.444% to 1.474% in the US and from 3.672% to 1.842% in the UK. It is noticeable however, that the exposure of the two strategies to sentiment does not disappear completely. Even after removing these firms, accruals based strategies continue to do better in high investor sentiment periods than low sentiment ones (UK: 1.025%; US: 0.154%) but the difference is now only statistically significant in the UK. Similarly, the CFO strategy still does better in low sentiment periods than in high sentiment months (UK: -0.817%; US: -1.320%).
We are aware of only two other studies that investigate the impact of investor sentiment on the performance of the accruals based strategy (see Ali and Gurun, 2008, Livnat and Petrovits, 2008) . Our results are broadly consistent with these studies. In line with our results, Ali and Gurun (2008) find some evidence that the accruals based strategy works better in high than low sentiment periods. Livnat and Petrovits (2008) find that low accruals stocks earn greater positive returns following low sentiment periods than high sentiment periods. These findings are also in line with the reversal pattern in the performance of financially distressed firms documented in Figure 5 . However, each of these studies advocates different explanations for their findings. Ali and Gurun (2008) argue that individual investors' limited attention is the root cause of the asymmetric performance of the accruals strategy in high and low sentiment periods. Livnat and Petrovits (2008) , to motivate their findings, resort to investor overreaction and the way investors update their beliefs when faced with new information. In this study we argue that much of the asymmetric performance of accruals in high and low sentiment months is due to the exposure of this strategy to financially distressed securities. As such, our analysis is more closely related to that of Baker and Wurgler (2006) who point out that speculative investment in general, and investments in financially distressed securities in particular, tend to be sensitive to investor sentiment.
Conclusion
In this paper we add to the burgeoning literature on the difference between accruals and cash flow based strategies by conducting an in-depth analysis of the nature of their relationship in two large stock markets, the US and the UK. In doing so we are able to demonstrate, to our knowledge for the first time, that contrary to conventional wisdom accruals and cash flow give rise to trading strategies that are highly and pervasively negatively correlated. We trace back much of the driver of this negative relationship to the asymmetric loadings the two strategies have on firms that experience negative accruals and negative cash flow firms (financially distressed firms). When financially distressed firms perform poorly, the performance of the accruals (cash flow) strategy is very strong (poor); when financially distressed firms perform well the reverse is true and accruals under perform relative to cash flow based strategies.
Perhaps unsurprisingly, given the highly speculative nature of investment in those firms, we find investor sentiment to be an important driver of the stock market performance of financially distressed firms. When sentiment is high, investors seem too optimistic about the future prospects of financially distressed firms. When sentiment is low however, investors appear too pessimistic about their prospects. As a result, the accruals (cash flow) strategy that has a positive (negative) exposure to financially distressed securities performs particularly well (poorly) during high sentiment periods and particularly poorly (well) during low sentiment periods. It is worth pointing out that these results for the accruals based strategy are at odds with the notion that such strategies measure earnings quality and as such offer some protection to investors during turbulent times.
In conclusion, we believe that our results have important implications to both academics and practitioners. They address the relationship between cash flow and accruals based strategies form a different perspective than previous studies and as a result make a significant contribution to our understanding of both strategies as well as the dynamics between them. We also contribute to the literature on investment sentiment and provide some valuable insights to practitioners interested in timing the performance of both strategies.
Figure 1: Hedge Returns to Accruals and CFO Strategies
In Figure 1 we plot the cumulative compounded monthly returns of the accruals and cash flow (CFO) based strategies from June 1989 to August 2008 for Russell 3000 firms in the US (Panel A) and FTSE All Share firms in the UK (Panel B). CFO represents the firm's operating cash flow and is defined as operating cash flow minus the cash portion of extraordinary items. We define accruals as the difference between net income before extraordinary items and CFO. All data is sourced from the cash flow statement account. Both CFO and accruals are scaled by the firm's average total assets. To avoid a look ahead bias we lag accounting data by four months in the US and six months in the UK. To compute the monthly return of the accruals (CFO) strategy, we rank firms each month based on their accruals (CFO) for the year and take the difference between the return of an equally weighted portfolio of firms that fall in the bottom (top) decile of the distribution and a similarly formed portfolio return of firms that fall in the top (bottom) decile of the distribution. . Residuals returns are the unexplained components of a monthly regression of the decile spread returns of the accruals and CFO strategies on the Fama French / Carhart risk factors. For the US, data on the risk factors portfolio returns were sourced from Ken French's website and are described there. For the UK, we adopt the procedure described therein to construct the SMB, HML and UMD portfolios from the FTSE All Share universe. The market excess return for the UK is defined as the difference between the return of the FTSE all share index and the one month LIBOR rate. In Figure 4 the cumulative compounded monthly excess returns (above the risk free rate) of an equally weighted portfolio of firms reporting negative accruals and negative CFO that year (financially distressed firms) is plotted against our investor sentiment index. Panel A presents the excess returns for financially distressed firms in the Russell 3000 universe, whereas Panel B presents the excess returns for those firms in the FTSE All Share universe. The period covers June 1989 to August 2008. Three measure sourced from Jay Ritter's website are used to compute the investor sentiment index which relate to US IPO data: the average monthly IPO first day return, the number of IPOs each month and the percentage of IPOs that price above the midpoint of the original file price range each month. To compute the sentiment index, we perform a Principal Component Analysis on these three factors and take the first principal component as our In Figure 5 we plot the average annual abnormal return of an equally weighted portfolio of firms that report both negative accruals and negative CFO (financially distressed firms) following periods of high investor sentiment (Panel A) and low investor sentiment (Panel B). The period of analysis covers June 1989 to August 2008 for both Russell 3000 and FTSE All share firms. We allocate every year in our sample to a sentiment tercile based on each year's average of monthly sentiment index values. Averages that fall in the top tercile are taken as our high sentiment years, while averages that fall in the bottom tercile are our low sentiment years. To compute the abnormal return of financially distressed securities we match each firm to a portfolio of firms that fall in the same size (market capitalization), book-to-price and momentum (measured over months [-12; -2]) terciles. The difference between the security return and the return of the characteristic-matched portfolio is our abnormal return for that firm. p-values of the average returns are presented in parentheses. In Table 1 we present summary statistics for our US and UK samples. The period of analysis covers June 1989 to August 2008. In Panel A we consider all firms in the universe whereas in Panel B we compute descriptive statistics for all firms excluding financially distressed securities (firms that report negative accruals and negative CFO). Descriptive statistics for financially distressed firms only are presented in Panel C. The variables in these tables are defined as follows. CFO is the operating cash flow (minus the cash portion of extraordinary) deflated by average total assets. Cash flow items are sourced from the cash flow statement. Accruals is the difference between net income (before extraordinary items) and CFO deflated by average total assets. ROA is the firm's Return on Asset defined as net income / average total assets. ROE is the firms' Return on Equity defined as net income / average total assets. Size is the natural logarithm of market capitalization in millions USD/GBP. BP is the firms' book value of equity divided by its price. TO is the firm's Asset Turnover ratio defined as sales / average total assets. Profit Margin is net income / sales. Altman's Z score is defined following Altman (1968) as the composite score of 5 ratios:
where WC is Working Capital; TA: Total Assets; RE: Retained Earnings; P: Market Value of Equity; EBIT: Earnings Before Interest and Tax; TL: Total Liabilities; S: Sales. To avoid look ahead bias we lag all accounting data by four months for firm in the US and six months for firms in the UK. In addition to these variables we include in Panels A and B estimates of default likelihood (DP) based on Merton (1974) option pricing model (see Vassalou and Xing, 2004) . Asterisked mean values in Panel C indicate that the differences in average values reported for financially distressed firms (Panel C) to their non-distressed counterparts (Panel B) are significant at the 1% level. In Table 2 we present pair-wise correlations for the variables in Table 1A In Table 3 we present firm characteristic summary statistics for each of the decile portfolios sorted by accruals and CFO. The firm characteristics considered are those presented in Table 1A . Summary statistics are given for US sample firms and UK sample firms. The period of analysis covers June 1989 to August 2008. Firm-year observations are ranked based on the magnitude of accruals or CFO and assigned to one of the decile portfolios. Within each decile, the equally weighted firm characteristic averages are then computed. Panel A reports the average characteristics of decile portfolios ranked by accruals, whereas Panel B reports characteristics of decile portfolios ranked on CFO. CFO is operating cash flow (minus the cash portion of extraordinary). Cash flow items are sourced from the cash flow statement. Accruals is the difference between net income (before extraordinary items) and CFO. All variables are deflated by average total assets. In Table 4 we present the average monthly raw and abnormal returns of the accruals and CFO based strategies from June 1989 to August 2008 in the US and the UK. In Panel A we include all firms in our universes, whereas in Panel B we exclude firms with both negative accruals and negative CFO (financially distressed securities) from the construction of the accruals and CFO based portfolios. Each month, firms are ranked based on their level of accruals (CFO) for the year and allocated to a decile portfolio. Within each decile, the monthly equally weighted portfolio return is computed over the sample period. To compute the abnormal return of each decile portfolio we match each security to a portfolio of firms that fall in the same size (market capitalization), book-to-price and momentum (measured over months [-12; -2] ) terciles. The difference between the security return and the return of the characteristic-matched portfolio represents the abnormal return for that firm. Hedge for accruals (CFO) ranked deciles represents the return generated by taking a long (short) position in decile 1 firms and a short (long) position in decile 10 firms. All returns are expressed in percentage terms. In Table 5 we investigate the relationship between the accruals and CFO strategies in the US and the UK for the period covering June 1989 to August 2008. We assess the relationship between the two strategies in terms of their Pearson correlation as well as in terms of the slope coefficient of a regression of the accruals strategy returns (deciles spread returns) against the CFO strategy returns. In Panel A we include all firms, whereas in Panel B we exclude financially distressed securities (firms with both negative accruals and negative CFO) from the computation of the hedge returns for the accruals and CFO strategies. In Panel C we perform the analysis using the residual returns of accruals and CFO based strategies. Residuals returns are the unexplained components of a monthly regression of the decile spread returns of the accruals and CFO strategies on the Fama French / Carhart risk factor portfolios (SMB, HML and UMD). For the US, data on the risk factors portfolio returns were sourced from Ken French's website and are described therein. For the UK we adopt the procedure described therein to construct the SMB, HML and UMD portfolios from firms belonging to the FTSE All Share universe. Furthermore, in the UK, the market excess return is the difference between the return of the FTSE all share index and the one month LIBOR rate. In addition to the full period analysis, we adopt the procedure developed by Perron (1998, 2003) and report in Panel A the results of a structural break analysis to determine both the number and location of structural breaks in the regression coefficient of accrual hedge returns on CFO hedge returns. In Table 9 we present the results of regression analyses of portfolio returns on the Fama French / Carhart risk factors for the US and UK markets. The period covers June 1989 to August 2008. In Panel A we include all firms in our universes, whereas in Panel B we exclude firms with both negative accruals and negative CFO (financially distressed securities) from the construction of the accruals and CFO based portfolios. Three portfolio returns are used as the dependent variable in the regressions: the decile spread returns of the accruals (Acc) strategy, the decile spread returns of the CFO strategy and the excess return (above the risk free rate) of an equally weighted portfolio of financially distressed securities. For the US, data on the risk factors portfolio returns are sourced from Ken French's website and are described there. For the UK, we adopt the procedure described therein to construct the SMB, HML and UMD portfolios from the FTSE All Share universe. We compute the UK market excess return as the difference between the return of the FTSE all share index and the one month LIBOR rate. Returns are expressed in percentage terms. In Table 10 , we present the average monthly abnormal returns of portfolios of interest conditional on investor sentiment for both US and UK markets. The period of analysis covers from June 1989 to August 2008. In panel A we include all firms in our universes, whereas in Panel B we exclude firms with both negative accruals and negative CFO (financially distressed securities) from the construction of the accruals and CFO based portfolios. We present abnormal returns for three different portfolios: the decile spread returns of Accruals and CFO strategies, as well as that of an equally weighted portfolio of financially distressed securities. To compute the abnormal return of each decile portfolio we match each security to a portfolio of firms that fall in the same size (market capitalization), book-to-price and momentum (measured over months [-12; -2] ) terciles. The difference between the security return and the return of the characteristic-matched portfolio represents the abnormal return for that firm. Three measure sourced from Jay Ritter's website are used to compute the investor sentiment index which relate to US IPO data: the average monthly first day return, the number of IPOs each month and the percentage of IPOs that price above the midpoint of the original file price range each month. To compute the sentiment index, we perform a Principal Component Analysis on these three factors and take the first principal component as our measure of investor sentiment. The first principal component explains 52% of the sample variance and loads heavily (approximately 0.67) on the first day return and the percentage of IPO that price above the midpoint of the original file price range. The loading on the number of IPOs each month is somewhat lower (approximately 0.28). Each month is allocated to a sentiment tercile based on its sentiment index value. Months with values that fall in the top tercile are taken as our high sentiment months while months with values that fall in the bottom tercile are our low sentiment months. N represents the number of months used to compute the monthly return averages. All returns are expressed in percentage terms. 
